Population-based and family-based association studies of ZNF804A locus and schizophrenia Recently, O'Donovan et al.
1 genome-wide association study found the single-nucleotide polymorphism rs1344706, in intron 2 of ZNF804A on chromosome 2q32.1, to be associated (P = 1.61 Â 10
À7
) with schizophrenia (MIM 181500).
Thus, ZNF804A is very likely a true susceptibility locus for schizophrenia, albeit one that confers a small increment in risk. 1, 2 We examined rs1344706 within two independent samples of Han Chinese populations: a population-based sample and a familybased sample. Our results provide further evidence for a positive association between the ZNF804A locus and schizophrenia.
The study was approved by the local psychiatry research ethics committees and informed consent was obtained from all subjects. The population-based sample included 566 schizophrenics (295 males, mean age = 35.2±11.9; 271 females, mean age = 32.6 ± 13.7) and 574 healthy control subjects (329 males, mean age = 29.0 ± 14.1; 245 females, mean age = 29.3±13.5). The family-based sample consisted of 101 schizophrenia probands and their biological parents. The probands included 39 males (mean age = 25.3±7.5) and 62 females (mean age = 22.2±6.8). All patients were diagnosed by the psychiatrists of the First Affiliated Hospital of Xi'an Jiaotong University School of Medicine according to Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria for schizophrenia. The diagnosis was checked and verified by two independent senior psychiatrists who reviewed the psychiatric case records. The controls were drawn from local volunteers and blood transfusion donors, and the subjects with a personal or family history of mental illness were excluded by psychiatric colleagues.
Cases and controls were mixed on the same plates, and double-blind procedure was performed. Genotyping was accomplished by allele-specific PCR, in which methods have been described elsewhere. 3 To ensure that the obtained genotypes were valid, re-genotyping was performed on 80 random DNA samples for rs1344706. All genotypes were in agreement with the first round of genotyping, and no genotyping errors were found. Hardy-Weinberg equilibrium of rs1344706 was assessed using the software program Finetti (http://ihg2.helmholtz-muenchen.de/ cgi-bin/hw/hwa1.pl). For the case-control analysis, w 2 -tests were carried out to compare allele frequency of the polymorphic marker distributions between cases and controls using the software program CLUMP. 4 The Transmission Disequilibrium Test (TDT) phase software program of UNPHASED set was used for single-marker transmission analyses. 5, 6 The results of our analysis for rs1344706 are shown in Table 1 .
The genotype frequencies of both case and control groups did not deviate significantly from HardyWeinberg equilibrium. For marker rs1344706, a strong significant difference was found between case and control groups (P = 0.00083), which is in agreement with O'Donovan's study (P = 1.61 Â 10 À7 ). 1 A comparison of our results with the study of O'Donovan et al. showed that the T allele of rs1344706 was more prevalent in cases than in controls in Han Chinese (52.7 vs 45.7%) as well as Europeans (66.0 vs 59.0%). 1 Thus, the T allele of rs1344706 is very likely a true risk allele for schizophrenia in both populations.
Interestingly, we found the T-allele frequency of rs1344706 was 0.457 in control subjects. This is quite different than the frequency reported (0.524) from the HapMap database for Han Chinese. This difference could be due to the relatively small sample sizes drawn for both the dbSNP database (http://www.ncbi.nlm.nih.gov/projects/SNP/) (n = 84) and our sample (n = 574). There is no simple interpretation for these differences, but as new studies emerge, more reliable data of this singlenucleotide polymorphism in Han Chinese may be obtained. 3 In the family-based sample, both parent and offspring's genotype frequencies for rs1344706 did not deviate significantly from Hardy-Weinberg equilibrium. The T allele of rs1344706 was slightly overtransmitted from heterozygous parents to affected offspring (P = 0.058). This weak positive association with schizophrenia in trios at rs1344706 is supported by our population-based study. The lack of association in family-based analyses may be due to the modest sample size of family trios. 3 The marker rs1344706 is B2 kb from an area of the genome that is conserved across various mammalian species. The predicted protein sequence of ZNF804A is compatible with it being a transcription factor, but its true function is unknown. 2 It is important to note that our sample size was quite small compared with initial genome-wide association study samples. 1 The statistical power to detect the moderate effect size for complex human diseases such as schizophrenia may be weak and the results may not be considered very representative.
In summary, our results provide further evidence for a positive association between the ZNF804A locus and schizophrenia, and support previous findings implicating that ZNF804A is likely a true susceptibility locus for schizophrenia. 1 Further research is needed to determine the functional variation underlying these findings and to relate this to the pathophysiology of schizophrenia. 
